The genus Flavihumibacter was first proposed by Zhang et al. (2010) . Members of the genus Flavihumibacter are Gram-staining-positive, aerobic, non-motile, rod-shaped and yellow-pigmented bacteria belonging to the family Chitinophagaceae in the class Sphingobacteriia. Three species in this genus have been described at the time of writing, which include Flavihumibacter cheonanensis KACC 17467 T , F. solisilvae KACC 17917 T and F. petaseus CGMCC 1.7723
T (Zhang et al., 2010) . These strains were used as reference strains in parallel tests for this study.
Strain CJ663
T was isolated from tidal flat sediment in Ganghwa-do (37 36¢ 58.40¢¢ N 126 22¢ 37 .40¢¢ E), South Korea, using R2A agar (BD) and preserved as a glycerol suspension (30 %, w/v) at À80 C. Genomic DNA of strain CJ663 T and the reference strains was extracted using the DNeasy Blood & Tissue kit (Qiagen) following the manufacturer's protocols. Amplification of 16S rRNA genes by PCR was performed using pBact27F and pUniv1492R primers (Lane, 1991) . The PCR amplicon was purified by using a gel extraction kit (Qiagen). The 16S rRNA gene sequence was determined at Solgent (Daejeon, Korea) using a Big Dye Terminator Cycle Sequencing Ready Reaction kit (Applied Biosystems) and an automated DNA analyser (PRISM 3730XL; Applied Biosystems). The 16S rRNA gene sequence of strain CJ663
T was aligned with those of related type strains from the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/) (Kim et al., 2012) using the multiple sequence alignment program CLUSTAL_X (Thompson et al., 1997) . Phylogenetic trees were reconstructed by maximum-likelihood (ML) (Felsenstein, 1981) and neighbour-joining (NJ) (Saitou & Nei, 1987) algorithms using MEGA7 software (Kumar et al., 2016) . The best substitution model for the ML tree was determined by model test in the software. Accordingly, evolutionary distances were calculated using the General Time Reversible model with non-uniformity of evolutionary rates among sites by using a discrete Gamma distribution (+G) with five rate categories and by assuming that a certain fraction of sites are evolutionarily invariable (+I). Nearest-neighbour-interchange was used for heuristic search and an initial tree was obtained automatically by using the Neighbour-Join and BioNJ algorithms. All positions containing gaps and missing data were eliminated from the dataset (complete deletion option). The NJ tree was reconstructed by using the Jukes-Cantor model (Jukes & Cantor, 1969) . Both tree topologies were evaluated on the basis of bootstrap analysis of 1000 datasets (Felsenstein, 1985) . (Fig. 1) . DNA-DNA hybridization was carried out fluorometrically (Ezaki et al., 1989) Wayne et al. (1987) , clearly suggesting that strain CJ663
T represents a novel species of the genus Flavihumibacter. The DNA G+C content was determined by HPLC analysis (Mesbah et al., 1989 ) with a reversephase column (Capcell Pak C18 UG 120; Shisheido). The DNA G+C content of strain CJ663
T was 47.7 mol%.
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Chitinophaga ginsengisegetis T and related type strains based on 16S rRNA gene sequences. Filled circles indicate that the corresponding nodes were recovered in trees generated by both the neighbour-joining and maximum-likelihood methods. Numbers at nodes are levels of bootstrap value (percentages) based on 1000 replicated datasets; only values above 50 % are shown. Saprospira grandis Lewin (CP002831) was used as an outgroup. Bar, 0.2 substitutions per nucleotide position.
The Gram reaction was carried out using a Gram staining kit following to the manufacturer's protocols (SigmaAldrich). Cellular morphology of strain CJ663
T was observed by transmission electron microscopy (JEM 1010; JEOL) using cells grown for 3 days at 30 C on R2A agar. The presence of flexirubin-type pigments was tested using a 20 % KOH test and 0.01 % aqueous solution, following methods for the description of new taxa in the family Flavobacteriaceae (Bernardet et al., 2002) . Gliding motility was observed by production of colonies that had spreading edges (Spormann, 1999) . Growth was observed on R2A agar, tryptic soy agar (TSA, Difco) and nutrient agar (NA, Difco). Growth was determined at 4, 10, 15, 20, 25, 30, 37 and 40 C and at pH 4.0-10.0 (1.0 pH unit intervals) in R2A broth for up to 7 days. Salt tolerance was tested in R2A broth supplemented with 0-4 % (w/v) NaCl (at 1 % intervals). Anaerobic growth was determined after 2 weeks of cultivation at 30 C on R2A agar using the GasPak EZ Anaerobe Pouch System (BD). Strain CJ663
T was observed to be Gram-staining-positive, obligately aerobic, rodshaped and non-motile and did not produce flexirubin-type pigments (Fig. S1 , available in the online Supplementary Material). The optimal growth conditions for strain CJ663 T were 30 C, pH 7.0 and 0 % NaCl in R2A media. Oxidase and catalase activities were determined with 1 % (w/v) tetramethylphenylenediamine reagent (bioM erieux) and 3 % (v/ v) hydrogen peroxide solution, respectively. Hydrolysis of starch, cellulose, casein and DNA was tested using 1.0 % (w/v) soluble starch, 0.2 % (w/v) CM-cellulose, 3 % (w/v) skimmed milk and DNase test agar (BD), respectively. Carbon utilization and enzyme activities were carried out using API 20NE, API ZYM and API 50CH kits (bioM erieux) and the GP2 MicroPlate system (Biolog) according to the manufacturers' protocols. Biochemical and physiological characteristics of strain CJ663
T that differentiated from those of the reference strains are summarized in Table 1. To determine chemotaxonomic characteristics, cells were cultivated on R2A agar at 30 C for 3 days. Fatty acid methyl ester analysis was carried out by GLC following the instructions of the standard Microbial Identification System (MIDI) version 6.1 and the RTSBA6 6.10 database (Microbial ID). The major fatty acids of strain CJ663
T were iso-C 15 : 0 (34.2 %), anteiso-C 15 : 0 (12.9 %) and iso-C 17 : 0 3-OH (11.9 %). As described in Table 2 , the fatty acid profiles of strain CJ663 T and reference strains had similar fatty acid components, while the presence of iso-C 16 : 1 G, anteiso-C 15 : 1 A and iso-C 16 : 1 !5c and the absence of C 16 : 1 !5c and C 17 : 0 3-OH differentiated strain CJ663 T from the closely related type strains. Isoprenoid quinone was extracted as described by Minnikin et al. (1984) and determined by HPLC analysis (Collins, 1985) . The major isoprenoid quinone was menaquinone 7 (MK-7). Polar lipids of strain CJ663 T were figured out by two-dimensional silica gel TLC analysis (Tindall, 1990a, b) . Total lipids and specific functional group lipids were detected using molybdophosphoric acid, molybdenum blue spray, ninhydrin reagent and anaphthol. The predominant polar lipids were phosphatidylethanolamine, an unidentified aminophospholipid and two unidentified lipids. Several unidentified aminolipids, aminophospholipid and lipids were also detected (Fig. S2) . The presence of aminophospholipid as a major polar lipid in strain CJ663
T distinguished it from related type strains.
As indicated by the phylogenetic tree analysis, strain CJ663 T belongs to the genus Flavihumibacter. In addition, DNA G +C content, isoprenoid quinone, polar lipids and fatty acids results were well aligned with the traits listed in the genus description. On the basis of the polyphasic taxonomy analysis, several chemotaxonomic characteristics, including distinctive polar lipid and fatty acid profiles, and DNA-DNA relatedness to reference strains (<70 %) differentiated strain CJ663 T from the closely related type strains. Thus, strain CJ663
T represents a novel species of the genus Flavihumibacter, for which the name Flavihumibacter sediminis sp. nov. is proposed.
Description of Flavihumibacter sediminis sp. nov. The type strain is CJ663 T (=KACC 18874=JCM 31431), which was isolated from tidal flat sediment in Ganghwa-do, South Korea. The DNA G+C content of the type strain is 47.7 mol%.
